Further evidence that periodate cleavage of heparin occurs primarily through the antithrombin binding site.
Porcine mucosal heparin was fragmented into low-molecular-weight (LMW) heparin by treatment of periodate-oxidized heparin with sodium hydroxide, followed by reduction with sodium borohydride and acid hydrolysis. Gradient polyacrylamide gel electrophoresis analysis showed a mixture of heparin fragments with an average size of eight disaccharide units. 1D 1H NMR showed two-thirds of the N-acetyl groups were lost on periodate cleavage, suggesting cleavage had occurred at the glucopyranosyluronic acid (GlcpA) and idopyranosyluronic acid (IdopA) residues located within and adjacent to the antithrombin III (ATIII) binding site. The N-acetyl glucopyranose (GlcpNAc) residue was lost on workup. The GlcpA residue, within the ATIII binding site, is on the non-reducing side of the N-sulfo, 3, 6-O-sulfo glycopyranosylamine (GlcpNS3S6S) residue. Thus, periodate cleaved heparin should be enriched in GlcpNS3S6S residues. Two-dimensional correlation spectroscopy (2D COSY) confirmed that LMW heparin prepared through periodate cleavage contained GlcpNS3S6S at its non-reducing end. As expected, this LMW heparin also showed reduced ATIII mediated anti-factor IIa and anti-factor Xa activities.